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Smart sensors & structures M A N U F A C T U R I N G  F O C U S
Smart2 – sensor & structure
Where ‘smart’ once implied a computing 
ability, the term now includes an in-built mate-
rial ‘memory’ for controlled change in specific
conditions.  Smart2 antenna for space station
communication allows the antenna shape to
change to  send varying EM signals specific to
the  recipient.  A similar antenna could be used
to replace multiple antennas used on air-
planes or at airports. It would be quickly and
easily tunable to different frequencies. As
nano materials increasingly emerge, this dual
facility may well be tagged smart2
A September Frost & Sullivan report
shows that smart sensor market and its
impact were growing with wireless &
RFID. It points to smart sensor manufac-
turers being able to create new markets
by adding more intelligence, wireless,
RFID and other technologies to basic
smart sensors. Smart sensor technolo-
gies available now can bring processing,
manufacturing and machine functions
to their next level of competence.
“Smart Sensors -- A Technology Impact
Assessment,” says sensor market partici-
pants are finding profit and opportunity
in homeland security, expanding beyond
existing markets to  auto, aerospace,
defence, manufacturing, and medicine.
Sensor manufacturers using versatile
methods to adapt products stand to gain
in the homeland transportation and logis-
tics security efforts under way in the US.
“Smart sensor manufacturers that design
systems for supply chain management
are a natural ally in this effort,” says
technical insights research analyst
Michael Valenti. By linking the wireless
sensor network to digital video cameras
that are automatically triggered by
alarms, the system transmits images of
suspect cargo, vehicles, or persons to
the authorities.
Portable, RF enabled
Another major developer of battery-oper-
ated sensors, RFTrax Inc, recently
launched a gamma radiation sensor.This
CZT-based portable radiation sensor plat-
form, RF-enabled, detects low radiation
levels in  container shipment. Low pow-
ered, it operates for longer periods with-
out maintenance.
Smart sensors’ capability to have more
intelligence continues to drive their 
application and industries rely heavily
on advanced sensor & control systems
to ensure high productivity levels and
low-cost operations. Intelligent sensor
systems designed for harsh industrial
environments can monitor and improve
the performance of equipment as in
sensor technology for vibration monitor-
ing can drive down expensive equip-
ment failure costs.
Medical monitoring ingenuity 
One of the strongest end-user segments
for smart sensors is medical. Human bio-
monitoring is a promising field for smart
sensors, which can continuously monitor
a subject’s vital signs, and alert profes-
sionals in real time. This is already being
used in an artificial knee replacement,
where a wireless PZT sensor is built into
the knee and senses forces inside the
joint during normal human activities.The
sensor collects force data from PZT strips
in the knee and transmits them to a com-
puter for analysis.
Web: http://www.frost.com
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intends to create new epitaxial PZT
patches with improved properties
for structural health monitoring.
The new materials will base on (i)
Ni/Fe/Ni-Pt nanodots embedded in
non-interacting matrices such as
Al2O3 and TiN,  (ii)NdNiO3, (iii) La-
Sr-Mn-O, (iv) La-Ca-Mn-O systems. 
The material properties can be
engineered by manipulating TF
stresses and grain boundary charac-
teristics. NdNiO3-based TF hetero -
structures have been produced for
room temperature sensor applica-
tions and smart structures. Final
goal is novel materials and smart
structures integrated with Si (100)
using our domain epitaxy for hybrid
microelectronic smart structures.
When the size of magnetic particles
is reduced they exhibit a number of
outstanding physical properties:
giant magnetoresistance; super-
paramagnetism, large coercivities;
high Curie temperature; low satura-
tion magnetisation. Due to these,
magnetic nanoparticles are bringing
revolutionary changes in a variety
of applications including sensor
technology. In view of the techno-
logical importance of producing
magnetic nano composites, the syn-
thesis of magnetic systems with
characteristic nanoscale dimension
has attracted a lot of research atten-
tion. Source: http://camss.meen.
ncat.edu/camss/Pages/Part3.htm
One to watch
